Abstract: This paper studies the effects of household income on labor participation and school enrollment of children aged 10 to 14 in Brazil using a social security reform as a source of exogenous variation in household income. We find that increased benefits are associated with increases in school enrollment for girls, as well as a smaller reduction in their labor participation, but find no effects for boys. We also uncover evidence that the gender of the benefit receiver matters for girls' labor variables: only benefits received by females reduce girls' work.
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[JEL=O12, J13] [Keywords: social security reform, child labor, family, school enrollment, old-age benefits, Brazil] a Irineu Evangelista de Carvalho Filho, International Monetary Fund; e-mail: idecarvalhofilho@imf.org How do income increases affect school enrollment and child labor participation in developing countries? That is an important question for the design of policies to enhance the human capital of poor children and reduce inequality in developing countries. If school enrollment increases and entry to the labor market is delayed as incomes rise, targeted transfers to the poor may have long-lasting benefits besides the direct improvement in their consumption levels. 2 That is more likely to occur if the "luxury axiom", which posits that children only work when their family is unable to meet its basic needs, is valid (Basu and Van 1999) . On the other hand, if children outcomes are insensitive to rising incomes (for instance, if child labor is related to factors other than low income levels), then policies such as enrollment subsidies, improvements in school quality and teacher pay, construction of new schools or conditional cash transfers might be more adequate at reducing child labor and increasing school enrollment than interventions that directly aiming to increase household income (without changing relative prices), such as pure cash transfers.
There is a large (and still expanding) literature on the determinants of child labor and school enrollment decisions in developing countries. 3 Much of this literature has inquired about the effects of increased incomes on child labor, typically finding that poverty or negative economic shocks are important factors driving children to work. Among other empirical works, Edmonds (2005) finds that seemingly permanent increases in income in Vietnam explain most of the observed decline in child labor; Yang (2007) finds that increased receipt of overseas remittances due to favorable exchange rate movements leads to enhanced human capital investment in the Philippines; Duryea, Lam and Levison (2007) find that child labor helps urban Brazilian families smoothing income during temporary unemployment spells of their adult male household head; and the literature has found positive effects on school enrollment of conditional cash transfer programs such as Bolsa Escola in Brazil (Bourguignon, Ferreira and Leite 2003) and Progresa in Mexico (Schultz 2004) , while the latter is also related to a significant reduction in market work. 4 This paper belongs to the same strand as the papers by Duflo (1999), Bertrand, Miller and Mullainathan (2003) and Ardington, Case and Hosegood (2009) which explored the effects of social pensions in South Africa on respectively children health outcomes and labor force participation of prime-aged males coresiding with pensioners. It is also directly related to the study by Edmonds (2006) on the effects of anticipated pension income in South Africa. That paper documents large changes in children outcomes when black South African families become eligible for pension benefits. Since receipt of those pensions is fully anticipatable, Edmonds argues that changes in school enrollment upon eligibility to those benefits are suggestive of the importance of credit constraints for the education decisions of those households. This paper explores exogenous variation in social security income for rural workers in Brazil to estimate the impact of an exogenous increase in income on children's labor participation and school enrollment. The source of the exogenous increase was a reform to social security for rural workers which brought about a reduction in the minimum eligibility age for old-age benefits for rural workers from 65 to 60 for males and 55 for females; the end of a rule that determined that no more than one person per household would be eligible to receive old-age benefits for rural workers; and an increase in the size of benefits from half a minimum wage to one minimum wage. 5 The paper identifies the effect of benefits on the schooling and labor outcomes of children of ages 10 to 14 by comparing the changes in the outcomes for children in households that benefited from the reform (broadly speaking, those with elderly rural workers older than the minimum age eligibility) with those who did not. Because the eligibility to the old-age program for rural workers is based on observable characteristics such as age, gender, and past or present occupation in rural activities, the reform lends itself well for a triple differences design. For the sake of explanation, consider now only the reduction in eligibility age for male rural workers from 65 to 60. A feasible difference-in-differences estimate would compare the time trends of benefits for those households whose oldest male is 60-64 years old (just became eligible) with those with a slightly younger oldest male (say, 55-59 years old). Since the reform affected only benefits for rural workers, one might isolate age-specific trends not related to the reform by comparing the difference-in-differences of rural and urban households, hence the triple differences design (also known as difference-in-differences-in-differences). 6 This design can be then extended to accommodate the changes in old-age benefits for rural female workers and other changes in benefit receipts, such as the increase in benefits for the already eligible rural workers from ½ to 1 minimum wages in a regression framework. Our empirical model is thus an extension of the triple differences design. It includes dummies for after the reform, rural location (our proxy for rural occupation, past and present) and the age of the oldest male and female in the household; the interactions between after the reform and rural location, after the reform and the age of the oldest male and female, and rural location and the age of the oldest male and female (i.e. all first-level effects and their second-level interactions), while excluding all third-level interactions except the after X rural X age combinations that pin down a group gaining from the reform.
Since we identify exogenous variation in potential benefits for each household due to the reform, our estimates of the impact of the reform on children's outcomes have a causal interpretation in the sense of Angrist, Imbens and Rubin (1996) . We interpret our estimates as reflecting the effect of benefits on the subset of households that stood to gain and actually gained from the reform (compliers in the jargon of the LATE theorem, Imbens and Angrist 1994). That is a relevant group for the question at hand because low school enrollment and high incidence of child labor are prevalent among children in rural areas.
This empirical strategy also overcomes some pervasive problems in the literature. Since the estimates are based on comparing changes over time between groups affected or not by the reform, they are not tainted by unobserved factors such as tastes for human capital investments that might be correlated with occupational choice, but stable over time. Cross-sectional studies relating child labor and household income are not able to identify the pure effect of income from the effects of unobserved characteristics that may be correlated with income. For instance, child labor and school enrollment may be correlated with household income because dynasties with more patience, greater ability, or a stronger taste for education will have adults with higher education levels and also higher income-an instance of omitted variable bias. Hence the crosssectional relationship between household income and child labor is not informative of the likely effect of policies that transfer income to families with children, because it overestimates the effects of income transfers to poor families on children' labor participation and school enrollment decisions. On the other hand, measurement error in the benefits variable generates attenuation (downward) bias in the estimated effect of income on children outcomes. This problem may be particularly relevant in the early nineties Brazilian setting when inflation was high and variable; and also when variables correlated with income, such as family background and community characteristics, are included in the regression.
Finally, this paper explores the possibility that income received by females generates different outcomes as income received by males. In agreement with the previous results by Thomas, Schoeni and Strauss (1996) , Duflo (1999) and Ponczek (2007) , we find that some of girls' outcomes are sensitive to the gender of the benefit receiver. Point estimates suggest that boys' outcomes also differ depending on gender of the receiver, but the differences are statistically insignificant.
Section I presents background information about child labor in Brazil. Section II presents the empirical strategy. Section III describes the data used in the empirical sections. Section IV presents the regression results. Section V examines the possibility that selection biases are driving the results instead of causal effects, finding reassuring evidence in favor of a causal interpretation. Section VI concludes.
I. Background information about child labor in Brazil
Brazil has one of Latin America's highest rates of child labor force participation. In 1995, when participation rates for children aged 10-14 in Latin America and Caribbean (LAC) were 9.8 percent, the figures for Brazil were as high as 16 percent. 7 Brazil's high rate of child labor relative to LAC averages has persisted over decades: in 1950, when child labor participation rate was 19.4 percent for the LAC average, Brazil lagged behind with a 23.5 percent child labor participation rate. However, since the early nineties, the labor force participation for boys and girls aged 12 to 14 has trended downward, while the profile for children aged 10 and 11 has remained flat ( Figure 1 ).
The majority of Brazilian child laborers work in agriculture activities. While only 24 percent of youths 10-24 are employed in agriculture, 69 percent of the work force aged 10-11 and 55 percent of the work force aged 12-14 are in that sector (IBGE, 1997) . Therefore, effective policies to reduce child labor ought to change the incentives and constraints faced by rural families.
The mirror image of Brazil's high child labor rates of children is a dismal educational record (for a collection of papers on education and income inequality in Brazil, see Birdsall and Sabot 1996) . Behrman and Schneider (1996) find that secondary school enrollment rates in Brazil are respectively 7.7 percent and 16.4 percent below their "expected values" for females and males after conditioning on income levels and measures of schooling cost. Figure 2 shows the time series of school enrollment rates for children 10 to 14. Enrollment rates for girls are in general higher than for boys; enrollment rates increased for all ages during the nineties, but more sharply for the older children (12 to 14 year olds); the opposing trends in child work and school enrollment for those age groups hint that those two activities compete for children's time. Table 1 shows an increase of 7.8 percentage points in the proportion of children 10-14 going to school and not working for pay between 1989 and 1995 (these figures exclude the Northern region because its rural areas were then out of the PNAD reach). The proportion of children going to school and also working for pay declines slightly, adding up to a total increase of 6.9 percentage points in the proportion of children going to school. During that period, the proportion of children working for pay declined by about 4 percentage points, and the increase in the enrollment rates of children working for pay from 51 percent in 1989 to 69 percent in 1995.
But the institutional environment is somewhat at odds with the observed outcomes. Schooling is compulsory in Brazil up to age 14 or completion of the eighth grade. 
II. Description of the Social Security reform
The Brazilian social security reform of 1991 provides a unique opportunity to study the effect of exogenous changes in income on household economic choices, such as elderly labor participation, human capital investments on children or marriage and living arrangements of the elderly. Because this reform provides a source of exogenous variation in benefits that is not correlated with a family's demand for investment in human capital or disutility from child work, it can be used to identify the effect of exogenous income transfers on children outcomes, such as school enrollment and labor participation measures.
This reform reduced the minimum eligibility age for rural old-age benefits for men from 65 to 60, increased the minimum benefit paid to rural old-age beneficiaries from 50 percent to 100 percent of the minimum wage, extended old-age benefits to female rural workers who were not heads of households (thereby extending the benefits to the previously uncovered elderly wives of rural workers), and reduced the age at which women qualified for benefits from 60 to 55.
Because old-age benefits for rural workers are not subject to either an earnings test or retirement requirement, once a rural worker reaches the minimum eligibility age, there is no gain in delaying filing the application for old-age benefits. The only requirement is to provide the proofs of age and past rural activity that validate his or her claim to eligibility (for a list of the valid sufficient proofs of past rural activity, see de Carvalho Filho, 2000a or 2008 .
The effect of the reform on benefit income for each household thus depends on the age, gender, occupation, and marriage status of each household member. More specifically, based on those characteristics, we can identify the households which potentially benefited from the reform. Those are the ones with rural workers who became eligible due to reduction in the minimum eligibility age (males age 60-64, females age 55-59); with rural workers who benefited from the increase in benefits from ½ to 1 minimum wage (males older than 65, and females older than 60); and households with more than one rural worker of eligibility age.
For example, a household with a 66 year old male rural worker married to a 57 year old female rural worker was eligible to receive total benefits in the value of ½ of the minimum wage before the reform. After the reform, the husband would receive 1 minimum wage (because of the increase in the floor benefit) and so would the wife (because of the end of the one-person per household rule and the reduction in the minimum eligibility age).
The timing of the reform can be summarized as follows: In 1988, a new Constitution mandating that reforms be done on rural social security was promulgated, and it is plausible that more informed workers became aware of the future changes yet to be implemented. Immediately after July 1991, when the ordinary law making the constitutionally mandated reform operational was passed (Law #8212/8213), benefit payments to rural beneficiaries of old-age pensions increased automatically in general from 50 to 100 percent of the minimum wage, and newly eligible rural workers (e.g. 60 to 64 year old males) began to apply for benefits. By September 1992, the month of reference of the 1992 household survey used in this paper, take-up of new benefits was still incomplete, either for bureaucratic reasons or because of delays in the spread of information. Finally, by September 1993, the month of reference of the 1993 survey, almost all of the take-up process had been completed and newly eligible workers were already receiving their benefits. In order to have a sharp comparison between pre-and post-reform, we therefore exclude the data for the 1992 survey because that is a transition year. Figure 3 shows the flow of newly granted old-age benefits over time. Although the change in the law happened in July 1991, there is no apparent increase in the yearly flow of new granted benefits before 1992, until a spike is apparent in 1993 and 1994 (Anuário Estatístico da Previdência 1998). The figure also shows that the yearly flow of new disability benefits shrinks with the extension of old-age benefits, suggesting that disability and old-age benefits are substitutes for the age group affected by the reform. Workers in Brazil may also receive benefits based on length of service, but the tests required for this kind of benefit are in practice prohibitive for rural workers, as shown by the small or negligible flow of length-of-service benefits in Figure 3 (only about ½ percent of all rural benefits are of the length-of-service type).
III. Data
We use the Pesquisa Nacional por Amostra de Domicílios, or PNAD, to make inferences about the labor participation and school enrollment outcomes of 10 to 14 year old children. The PNAD is an annual household survey with sample size of about 1/500 of the Brazilian population (about 100,000 households), designed to produce a picture of the living conditions and economic life of the Brazilian population, rural and urban. For every individual, we observe characteristics such as age, race, education, school enrollment, income from different sources, housing and living arrangements, family structure, work, fertility, migration and other topics. We observe various measures of labor supply, including hours of work, labor force non-participation and earnings.
Work related questions are asked about all individuals over 10 years old. To identify rural workers, the survey allows one to observe every worker's current occupation if any, or past occupation up to a four years recall, but because the empirical strategy in this paper does not depend on the exact assignment of occupation to each observation, we use rural location as a proxy for rural occupation.
The empirical exercise will use data for the years 1989, 1990, 1993 and 1995 . The PNAD survey was not carried out in 1991. The reform was in effect after that. Data for years previous to 1989 may bring confounding factors because 1988 was a year of major changes in labor regulations due to the promulgation of the Constitution of 1988. The PNAD survey was not carried out in 1994. There are 134,350 observations for children 10 to 14 years old for the survey years 1989, 1990, 1993 and 1995 . The lower limit of the age range is given by the survey design (the survey does not ask work related questions to younger children), while the upper limit represents the minimum age for legal work in Brazil (and is also in concordance with the ILO definition of child labor). Of those, we exclude the children who are heads of households or their spouses, boarders, live-in domestic employees or the live-in children of domestic employees, which amount to 776 children or 0.6 percent of all observations. The remaining 133, 574 observations are the children who are related to the head of the household or are "aggregated" to the head's family. Then, we exclude 2,168 observations from household with at least one person with 12 years of schooling because those more educated households may be very different from the households affected by the reform. After those exclusions, our sample size is 131,406 (2.2% less than our initial sample).
The PNAD classifies social security benefits into two broad categories: aposentadorias, which comprise disability, old age and length of service benefits, and pensões, which comprise military and survivors' income maintenance benefits. Throughout this paper we use the word 'benefits' to denote the aposentadoria receipts in the PNAD survey.
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There are many large outliers for benefits, and to avoid undue influence of a few influential extreme observations on our results, we topcode household benefits at the 99 percentile of the household distribution (i.e.
R$1130 per month).
The outcomes analyzed in this paper were chosen in order to capture different dimensions of children's work and schooling choices (detailed descriptions of these variables can be found in the Appendix). "Enrolled in school" measures school enrollment/attendance (see discussion in Appendix). The variable "Worked for pay in reference week" (in short, "worked for pay") intends to capture children's involvement in the wage economy. All the benefits values are measured in Reais of January 2002 (when R$2.38=US$1.00), using the deflator for the PNAD derived by Courseil and Foguel (2002) , and correcting for geographical differences in price levels as in Ferreira and Paes de Barros (1999) . Table 2 presents the means and standard deviations of some of the variables used in this paper, by gender of the child and for five different subsamples: all, mature (households with at least one person older than 50), rural location, before the reform (1989 and 1990) and after the reform (1993 and 1995) . It shows how the standard deviation of the benefit variable is reduced by one third when we cap it at the 99 percentile thereby reducing the influence of observations with extremely high benefits; how the average of benefits as a ratio to total income increased from 5.2 percent to 6.5 percent after the reform for the sample of households with a boy 10-14 year old; and how mature households differ from the general population (they receive more benefits, depend more on benefits as proportion of total income, have lower total income, lower school enrollment, higher child work, are more likely to be white, and headed by a woman).
The direct effects of the reform on household benefit income and take-up rates can be gauged in a triple differences framework-i.e. comparing the changes in the differences between eligible and near eligible households in rural and urban areas (de Carvalho Filho 2008) . To define eligibility, we use the age of the oldest male and female on each household (as in Edmonds 2006). Table 3 presents estimates of the triple differences for total benefits and number of benefit receivers by gender, using the age of the oldest male and female in the household, illustrating how the implementation of the reform increased the benefit income for some specific groups of households relative to similar others. Focusing on male benefits ( Table 3 , left side of the top panel), we find that while male benefits for rural households whose oldest male is 60-64 (made eligible by the reform) increased by R$74.5 (in Reais of Jan. 2002 Jan. ) between 1989 and 1993-95 (after), for rural households whose oldest male is 55-59 (those just younger than the newly eligible), male benefits increase by R$7.3-a difference in difference of R$67.2. For urban households, we find that there was a relative increase in average benefits for the 60-64 relative to the 55-59 households of R$29.2, partly because location of residence is an imperfect proxy for rural occupation (some rural workers live in areas classified as urban), but also because other modifications may have taken place in aposentadoria benefits for urban workers. The difference between the difference-in-differences for rural and urban households is the triple difference estimate of R$38.1 (statistically significant at the 1 percent level). The triple differences for number of males receiving benefits ( Table 3 , right side of the top panel) shows also a significant impact of the reform (an increase of 0.20 in the number of male benefit receivers per household).
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The bottom panel of Table 3 then presents the triple difference estimates based on the age of the oldest female, comparing the changes for the households whose oldest female is 55-59 (made eligible by the reform) and 50-54 year old (those just younger than the newly eligible). The patterns are similar-there is a increase in female benefits for the rural households whose oldest female is 55-59 relative to the 50-54 ones (by R$38.6), whereas the analogous figure for urban areas was R$12.6. The difference in the relative increase in benefits between rural and urban households is the triple difference estimate of R$26.0 (statistically significant at the 1 percent level). In line with what we found for male benefits, we find significant triple differences estimates for the number of female benefit receivers in the rural households whose oldest female is in the 55-59 year old bracket.
The same triple differences framework can be applied to children's outcomes. In Table 4 we pool together boys and girls age 10-14 and present triple differences estimates of the effect of the reform on school enrollment and work for pay. We find no evidence supporting the hypothesis that children outcomes improved for families with an elderly male gaining from the reform (Table 4 , top panel). We also find larger point estimates of school enrollment increases and work for pay decreases for children coresiding with an elderly female benefiting from the reform, but standard errors are wide and we cannot reject the hypothesis of no effect in this very simple framework. In the remainder of the paper, we will extend this framework to account for other changes in rural old-age benefits (e.g. the increase in benefits for the already eligible). In summary, the evidence from triple differences estimates indicates a very strong first-stage relationship between the reform and benefits (the reform indeed happened!) but only some indication that the increase in benefits related to the reform caused improvements in school enrollment and work for pay for the households with an elderly female stood to gain from the reform.
IV. Empirical strategy and results
The use of variation in household social security income to identify the effect of exogenous income on child work and school enrollment requires adequate control for the effects of living with an elderly person unrelated to old-age benefits. From one single cross-section, one cannot identify the effects of non-labor income coming from old-age benefits from the very effect of the presence of an elderly person (e.g. elderly people testify for the importance of patience and investment in human capital, children from older parents are raised in a different manner than other children), or elderly presence changes the demand for children input to household production.
In this paper, we use a triple difference strategy exploring an exogenous reform in social security to separate the effects of benefits from the effects related to the presence of an elderly person.
14 Because the reform affects some children but not others, the effects of the reform can be identified by comparing the changes in average outcomes for children affected by the reform (i.e. living with elderly who became eligible or whose benefits increased) with those for other similar children in rural areas, and then subtracting from this difference-in-differences the similar statistic for urban area children (who are less likely to coreside with a rural elderly), thus obtaining a triple difference estimate. Below we formalize this strategy in a regression framework.
A. First-Stage: From the social security reform to actual benefits received
The triple differences strategy readily translates to a regression framework. The reduced form first-stage equation shows how the social security reform changed actual benefits received by the households in our sample. The first stage equation that we estimate is: 
  } stand for collection of dummies for interactions between age of oldest male (female) and rural location, and oldest male (female) and after the reform.
The estimates for the first stage regressions are presented in Table FS . Because we have categorical variables in our right-hand side, we group the observations in groups defined by rural location, time, age of the oldest male and age of the oldest female in order to get the right standard errors for this regression and the IV estimates (as suggested in Angrist and Pischke 2009, pp. 313-314) . The triple interactions indicating the households potentially benefiting from the reform are of the expected sign and in general significant at the 1% level. The F-statistics for the joint significance of the instruments attest for their strength. Comparing before and after the reform, rural households whose oldest male member was aged 60-64 (newly eligible male rural workers) have 0.30 more benefit receivers, of which 0.23 are males, and their total monthly benefits are higher by R$55.70 (which implies an average increase in benefits conditional on one additional benefit receiver of R$188.18, very close to the average minimum wage at constant prices in the after period, R$164.87). For rural households whose oldest female is in the age range potentially benefiting from the lower retirement age, we also find a highly significant and sizeable increase in the number of pension (ages 55-59) and in benefit receipts. The presence of an elderly male already older than the minimum retirement age before the reform is associated in general with no effect on the number of benefit receivers, but significant effects on benefit levels (see raise m  in columns 1-3 and 5-8) . We also present the results of the regression without the winsorizaton (topcoding) of the benefits variable in column (6) -as expected, the presence of extremely high observations for benefits reduces the F-stat for the joint significance of instruments, but they are still significant at any level. Lastly, we test the validity of our instruments by adding to the regression the interaction terms indicating those almost of age to gain from the reform (male_age 5559 *after*rural and female_age 5054 *after*rural) and their coefficient is both jointly and individually insignificant (columns 2,7), which lends credibility to our identification strategy.
B. Reduced form effect of reform on children outcomes
We can estimate reduced form effects of the reform on children outcomes by substituting children outcomes for the left-hand side variable in equation (1) and then test for the joint significance of the excluded instruments male_age 6064 *after*rural, male_age 65up *after*rural, female_age 5559 *after*rural and female_age 60up *after*rural. We find significant effects from potentially gaining from the reform on girls' enrollment (increase; based on F-test for joint significance of the excluded instruments) and work for pay (decrease; based on coefficients for excluded instruments tagging to increased female benefits) and no effect for boys' outcome (Table 6 ). We also find that the dummies for male_age 5559 *after*rural and famele 5054 *after*rural that indicate the presence of those elderly just younger than the minimum age to gain from the reform are jointly insignificant as one would expect if families faced credit constraints such that the timing of income affect children activities (Edmonds 2006 ).
Next we test the validity of our empirical strategy by applying it to variables that are not a priori supposed to be affected by the reform (e.g. dummy for black skin color); and to variables related to the household composition (whether the child in our data is the youngest one in the household and the number of children and adults in the household), and we find that our excluded instruments are jointly and individually insignificant for each one of those variables (Table 6 , columns 7-10).
C. Second-stage: From benefits to children outcomes
In the second-stage regression, where we estimate the impact of the reform on school enrollment and child labor variables, we use the triple interactions between rural, after the reform and age of oldest male and female indicating the groups gaining from the reform (age 6064 *after*rural, male_age 65up *after*rural, female_age 5559 *after*rural and female_age 60up *after*rural ) as the excluded variables that will instrument for the level or presence of benefits in the household. The equation we estimate is:
In the equation above, y is the dependent variable (school enrollment or child labor variables),
Y is either benefit receipts or number of benefit receivers in the household;  rural and  after are dummies for rural location and after the reform; r a   stands for the interaction between rural and after; and { r m
  } and { a f   } are interactions between age of oldest male (female) and rural location and after the reform. Table 7 presents the ordinary least-square estimates for the parameter  of equation (2). We estimate a positive coefficient on benefit levels for the school enrollment equation which implies a 2-2.5% increase in enrollment for R$100 in benefits and find no impact of benefits on the labor variables. We cannot claim causality for those results because we cannot preclude that there be an omitted variable correlated to both school enrollment and benefit levels, and we worry about attenuation bias, so we move next to IV estimates. Equation (2) above was estimated for 3 different outcomes by instrumental variables, using benefit levels and number of benefit receivers as the endogenous variable, for boys and girls samples; lumping male and female benefits together or not. The over-identification tests for the validity of instruments lend credibility to our IV strategy. The null hypothesis of valid instrument could not be rejected at the 5 percent level in any specification, but it was rejected at the 10 percent level in one out of 24 specifications, which augurs well for the validity of our instruments. As in Angrist and Imbens (1995) and Kling (2000), we interpret the IV estimates based on the reform rules as the weighted average of causal effects for the subgroup affected by the reform -children living in households with a rural elderly, which we deem particularly interesting due to the high coincidence of rural activities,poverty and child vulnerability to child labor and dropping out of school.
Tables 8 presents the instrumental variable estimates for the parameter  in a sample of children 10 to 14 year old. In the first four columns, there are estimates for the effect of 100
Reais in benefits (in Reais of January 2002). We find different results for the effect of benefit levels for boys and girls enrollment-while a benefit increase of R$100 boosts girls' school enrollment by 9.7 percentage points (significant at the 1 percent level), it has no effect for boys.
This pattern is confirmed by the estimates of the effect of the number of benefit receivers-one additional benefit receiver (for the subgroup affected by the reform) increases girls' enrollment probability by over 23 percentage points (53 percentage points when the benefit receiver is a female). When we inquire whether the identity of the benefit receiver matters, as in previous literature on violations of the unitary model of the household in Brazilian data (Thomas 1990;
Thomas, Schoeni and Strauss 1996), we cannot reject the null that the gender of the benefit receiver does not matter for children school enrollment.
For the labor participation variables, the estimates imply that an increase of R$100 in total benefits in the household has no effect on the probability of having "worked in the reference week for pay" for boys, but it reduces work for pay by 3.6 percentage points for girls (but not statistically significant). For girls, we also found gender differences on the effect of benefits:
girls' work for pay is reduced when there are female benefit receivers or female benefits are higher, but no statistical significant effect can be found for male benefits (moreover, the effect of male benefits has the opposite signs).
The estimates for hours of work in general show no reduction in hours by boys or girls when aggregating male and female benefits, but a reduction in girls' hours in response to an increase in female benefits (-5.6 hours for each additional R$100s). We also find that marginally significant differences in the effect of male and female benefits on girls' hours of work-as in the work for pay estimates, female benefits seem to be associated with reductions in hours, but not so male benefits. Table 9 reports IV estimates of the effect of benefit levels on the outcomes of interest for different subsamples. In this table, columns (1)- (6) report the coefficient on total benefits for boys; columns (7)- (12) for girls. Each column represents a different subsample. Columns (1) and (7) reproduce the baseline result using the full sample as in Table IV , the other columns focus on the 5 different subsamples. The "mature" subsample attempts to restrict the sample to children in households similar to the ones benefitting from the reform by dropping all households without a resident older than 50 and whose residents have 12 years of schooling or more. The Northeastern subsample focuses interest in the region that is disproportionately represented in Brazil's poverty statistics. The rural sample keeps only households located in rural areas, hence the identification is centered on the differences across the age profile, and not also between rural and urban households. The 13-14 subsample focuses on the children at greater risk of working or dropping out of school. Finally, the head less than 4 subsample includes only the households whose head spent less than 4 years in school -which allows us to examine the claim that income transfers to the poor might not increase school enrollment by itself because the demand for education of the least educated poor is income inelastic.
D. Assessing the robustness of the estimates
The different subsamples in general carry through the result that the level of old-age benefits have no effect on boys' enrollment and work variables, in line with the results in Table 8 . For girls, we find that the effect of benefit levels on enrollment rates appears robust and, interestingly, its magnitude increases in the subsamples of children from the Northeastern region and whose head of household is less educated. However, we find that the positive relationship disappears when the sample is restricted to rural households -i.e. the finding on girls' enrollment relies on a comparison between differences-in-differences in rural and urban areas.
Finally, the sign and magnitude of the effect of benefit levels on girls' work variables appears reasonably robust (again, with the exception of the rural sample), yet not statistically significant.
VI. Causal Effects or Selection Bias?
The identification strategy of this paper depends on children not moving into (or away from) households receiving the new social security benefits, because children moving due to the reform may be systematically different from other children -therefore causing the estimates to be biased due to selection problems. For example, it is plausible that the decision to send a child to live with a grandparent after the increase in benefits might be correlated with unobserved characteristics such as preference for schooling.
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Unfortunately in the absence of panel data, it is hard to gauge the empirical relevance of the selection of children into and out of households. The data permits us to test the null hypothesis that there were no changes in the number of children living with elderly who benefitted from the reform. This can be done in a triple differences setup similar to the one we used to identify the effect of the reform on children outcomes and old-age benefits.
We estimate the equation: 
where n e ( a,b ) is the number of children of ages a through b living with elderly e; the  coefficients capture the first and second level interactions between age, rural location and after the reform; and, finally, the  coefficients are the reduced-form effect of the reform, as in equation (1), and are the coefficients of interest. The null hypothesis that the reform did not cause changes in the composition of the elderly households benefitting from the reform can be tested by testing the null that the  coefficients are jointly equal to zero.
We present the results in Table 10 . We fail to reject the null hypothesis that the reduced-form impact of the reform on the number of boys or girls coresiding with the elderly is nil. It is also reassuring that we were able to reject this null hypothesis when we substitute children of age 15-19 for the 10-14 bracket -this indicates that our failure to reject the null hypothesis for the 10-14 year olds may have to do with their actual behavior, not the test lacking statistical power.
Another source of comfort that selection problems might not be empirically relevant is the narrow time span covered by the data used in this paper. To the extent that changes in the age distribution of income affects residential choices within the extended family, this effect is likely stronger in the long run after social norms have adapted to the new circumstances. It is reasonable that the impact on residential decisions may be muted in the short-term, only a few years after the reform came into effect.
VI. Conclusions
This paper used variation in old-age benefits received by rural workers due to a constitutionally mandated reform in social security system to identify the effect of income on labor outcomes and school enrollment of children of ages 10-14 in Brazil. The adoption of this empirical strategy based on exogenous variation in old-age benefits is justified for several reasons. First, one cannot identify the effect of non-labor income in cross-sectional comparisons between income levels and children's outcomes owing to the confounding effects of other characteristics that are correlated with income. Second, because OLS estimates of the effect of benefits might suffer from attenuation bias because of classical measurement error in the income measures (so any finding of no effect could be dismissed on those grounds). Finally and more importantly, an IV strategy allows one to identify a causal parameter of interest for policy makers and researchers -in this case, the effect of the reform on the families with an elderly in the rural areas that could potentially gain and indeed gained from the reform (the compliers).
That is arguably a relevant parameter because both child labor and shortfalls in school enrollment in developing countries are more prevalent in rural areas (Edmonds 2007) .
We find that old-age benefits have the effect of increasing school enrollment of girls coresiding with old-age beneficiaries, particularly girls ages 13-14. Instrumental variables estimates imply that R$100 (In Reais of January 2002) of old-age benefits received by household members increases school enrollment rates of girls by 9.7 percent, with little or no effect for boys. There is also some evidence that increases in benefits have caused reductions in work for pay and work intensity for girls, but only for female benefits. Since male benefits appear to be irrelevant for girls' schooling and labor decisions, the results indicate the existence of differences by gender of receiver and perhaps tensions between male and female adults over girls' use of time, with consequences for the design of transfer policies. If one considers school enrollment a "good" and labor participation a "bad", then male benefits are "less of a good" for girls. These results are similar to the findings by Duflo (1999) that in South Africa social pensions received by grandmothers benefits granddaughters relatively more than if received by grandfathers, and also highlight the importance of developing a collective view of the household (Thomas, Shoeni and Strauss 1996; Browning and Chiappori 1998).
Because IV estimates in this paper are based on exogenous variation in benefits, they are informative of the likely effect of policies that redistribute cash to rural families with children in Brazil. While it is up for debate whether the estimated impact of cash benefits suggest they would be a cost-effective instrument to increase school enrollment or reduce child labor for girls (monthly benefits of R$100 boosted girls' enrollment rates by almost 10 percentage points), it is remarkable that no effect was found for boys' outcomes. Given the relatively large magnitude of the benefits, the absence of a reduction in boys' child labor related to this social security reform challenges the validity of the "luxury axiom" for understanding child labor in rural Brazil. Given the limited or no impact on boys' outcomes, policymakers interested in boosting enrollment rates or reducing child work would be advised to adopt measures that change the relative payoffs and 20 costs of those activities (such as conditioning cash benefits to school attendance) as complements to cash transfer programs. 16 Last but not the least, one additional remark about the interpretation of these estimates: the variation in income used in this paper is not correlated with economy-wide income variation.
Therefore, the effects of income we estimate do not take into account any change in attitudes or social norms towards schooling and child labor due to rising income levels across the board. As a consequence, the effects we find are likely to be underestimates of the changes in child labor and school enrollment that occur as the overall incomes of household in LDCs rise.
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Oldest male is 60-64 y.o.
Oldest male is 55-59 y.o.
Age diff. at a point in time:
Difference-in-difference:
0.672 [0.086] Oldest female is 55-59 y.o.
Oldest female is 55-59 y.o.
Oldest female is 50-54 y.o.
Difference-in-difference: Oldest female is 50-54 y.o.
Difference-in-difference: Table 5 . Effect of the reform on benefit take-up and levels
Notes: The PNAD data sets for 1989, 1990, 1992 and 1995 were used for the regressions above, excluding the observations for the states of the Northern region. Each observation represents one household with at least one child of ages 10 to 14, and with no member with 12 years or more of education. Robust standard errors are in square brackets. The shaded cells indicate statistical significance at the 5 percent level.
The specification is the same as equation (1) in the text. This table omits the coefficients on dummies for rural location, after the reform, age of the oldest male and female (first-level effects) and interactions between after the reform and rural location; after the reform and ages of the oldest male and female; and rural location and ages of the oldest male and female (second-level effects). Table 6 . Children outcomes and benefits eligibility.
Notes: The PNAD data sets for 1989, 1990, 1992 and 1995 were used for the regressions above, excluding the observations for the states of the Northern region and the households with at least one member with 12 years or more of education. Standard errors are in square brackets. The shaded cells indicate statistical significance at the 5 percent level.
The specification is the same as equation (1) in the text. This table omits the coefficients on dummies for rural location, after the reform, age of the oldest male and female (first-level effects) and interactions between after the reform and rural location; after the reform and ages of the oldest male and female; and rural location and ages of the oldest male and female (second-level effects). The regressions are calculated on group means (as suggested by Angrist and Pischke 2008, pp. 313-314) , where groups are defined by age of the oldest male and female (in 5 year brackets), after and rural location. Table 8 , but for different samples. Standard errors are in square brackets and they are clustered by household composition type The sample denoted ALL includes all children age 10-14; the MATURE subsample is obtained by dropping all households without a resident older than 50 (92181 observations) and whose residents older than 50 have 12 years of schooling or more (2016 observations); NE denotes Northeastern region; 13-14 includes only the 13-14 year olds from the ALL sample; HEAD < 4 includes only the households whose head has less than 4 years of schooling from the ALL sample.
(1) Notes: The PNAD data sets for 1989, 1990, 1993 and 1995 were used for the regressions above. After denotes the years after the reform. The sample consists of all people 50 or older, living in regions other than the Northern states, where rural households were not surveyed. The F-stat tests the null that the coefficients on the triple interactions are equal to zero. Shaded cells denote statistical significance at the 5 percent level. 
Figure 1
The figures above show the time series behavior of the proportion of boys and girls who "worked for pay". The vertical line on 91 divides the period in before and after the reform. Source: PNAD. Child work in Brazil: 1981 Brazil: -1998 Figure 2
The figures above show the time series behavior of the proportion of boys and girls who are "enrolled in school". The vertical line on 91 divides the period in before and after the reform. Source: PNAD. School enrollment in Brazil: 1981 Brazil: -1998 Figure 3
The figure above presents the flow of rural pensions granted for each year between 1980 and 1996. Notice that the spike starts in 1992 and lasts until 1994. Source: Anuário Estatístico da Previdência (1997 ), in de Carvalho Filho (2008 
Enrolled in school.
The variable enrolled in school is equal to 1 if the survey response to the question "Frequenta escola?" is not equal to 0 which is the code for "não frequenta" (V312 for PNAD 1989 and 1990); or it is equal to 2 which is the code for "sim" (V0602 for PNAD 1993 and 1995) . Notice that this variable could as well be translated as "attended school". The question asks if the child "frequenta escola" without referring to a specific time frame (as the questions on work are phrased), so we interpret as referring to whether the child eventually attends school or is enrolled at school.
Total hours of work
For the years 1989 and 1990, we use the variable V5100 ("Horas em todos trabalhos"); for the years 1992 and 1993, we sum the variables V9058 ('Número de horas trabalhadas por semana nesse trabalho"), V9105 ("Número de horas trabalhadas por semana nesse(s) outro(s) trabalho(s) (excluindo-se o principal e o secundário)") and V9101 ("Número de horas trabalhadas por semana nesse emprego secundário"). We capped total hours at 90 per week. We then recode hours to zero if the worker is unpaid and hours are less than 15 per week to ensure consistency over time in our hours variable because in the PNADs of 1989 and 1990 unpaid hours below 15 hours per week were not recorded.
7. Source: ILO (1996) , based on statistics organized by Ashagrie (1993) , as quoted in Basu (1999) .
8. Krueger (1996) argues that compulsory schooling laws are usually not enforced in developing countries.
9. For an evaluation of the PETI program, see World Bank (2001).
10. Some respondents may misclassify their aposentadoria and pensão benefits. The results are robust to aggregating those two classes of income.
11. In a previous version of this paper we included the variable "Worked in reference week?" which included work without pay in a family farm or small business, as well as some forms of household work. However, there were changes in the survey instrument questions regarding unpaid work after 1990. The changes in the survey instrument might be immaterial for our estimates if captured by the year fixed effects, but if they affect observed responses in a manner that is correlated with the presence of rural workers affected by the reform, our estimates would be biased. Thus we decided to exclude that variable from this version of the paper.
12. The estimates in this paper are not significantly affected by this change.
13. de Carvalho Filho (2008) discusses the impact of the reform on benefit take-up rates among males.
14. It is crucial that there be no changes in living arrangements for this empirical strategy to provide consistent estimates. In Section VI I argue that neither endogeneity of living arrangements nor selection problems seem to be major problems.
15. de Carvalho Filho (2000b) finds that elderly unmarried, divorced or widowed women are more likely to live alone in response to a social security reform that increased their benefits. Ardington, Case and Hosegood (2007) find in a panel data set that old-age pensions increase the labor supply of prime age male family members, in contrast to the results by Bertrand, Miller and Mullainathan (1999) in a single cross-section, and attribute it to benefits helping finance the migration of prime-aged males in search for employment.
